COMVANDI NG OFFI CER
NETPNMSA
6490 SAUFLFY FI ELD ROAD
PENSACCOLA, FLORI DA 32509-5000

ERRATA #1 November 1995

Speci fic changes for
NAVY ELECTRI CI TY AND ELECTRONI CS TRAI NI NG SERI ES
MODULE 21- TEST METHODS AND PRACTI CES
RATE TRAI NI NG MANUAL ( RTM NAVEDTRA B72-21-00- 87

1. TO OBTAIN CREDI T FOR DELETED QUESTI ONS, SHOW THI S ERRATA TO
YOUR LOCAL COURSE ADM NI STRATOR (ESO SCORER). THE ESO/ SCORER | S
DI RECTED TO CORRECT THE ANSWER KEY BASED ON THE CHANGES

| NDI CATED BELOW

2. No attenpt has been nmade to issue corrections for errors in
typi ng, punctuation, etc., which do not affect your ability to
answer the questions.

3. See enclosure (1) for specific instructions on figure and
page changes.

4. Make the followi ng changes in your NEETS Mdul e 21, NAVEDTRA
B72-21-00-87, before you begin study:

PAGE DESCRI PTI ON

1-2 Pen and i nk change—add "QOperation and use of
common test equi pnent was covered in NEETS
Modul e 16, Introduction to Test Equi pnment,
NAVEDTRA B72-16-00-95. It is recommended
that you review this nodul e before
cont i nui ng.

1-5 Pen and i nk change—under "El ectronic
Vol t meter Met hod" —del ete Figure 1-4.—acuum
tube voltneter (vtvm

Pen and i nk change—del ete questi on nunber

®.
Pen and i nk change—delete all text for vtvm
1-6 Pen and i nk change—del ete answer A5.
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PAGE

1-8

1-13

1-15

1-17

1-19

1-22

1-23

2-10

2-33

DESCRI PTI ON

Pen and i nk change—under "Vacuum Tube
Vol t net er Met hod" —del et e par agr aph.

Pen and i nk change—under "VTVM METHOD' —
del et e paragraph on AN USM 116.

Pen and i nk change—under "RCL BRI DCE, "
par agraph 1, sentence l-ehange "ZM 11/U' to
"250DE+1325. "

Pen and i nk change—n paragraph l—-ehange
second sentence to read "An authorized
general - purpose safety shorting probe for
naval service application may be

requi sitioned using the current stock nunber
listed in the ELECTRONI CS | NSTALLATI ON AND
MAI NTENANCE BOCK (ElI MB), Ceneral, NAVSEA
0967- LP- 000- 0100, Section 3, Safety

Equi pnent . "

Pen and i nk change—under "HAY BRI DCE, "
paragraph 1, sentence 9—hange "ZM 11/ U" to
"250DE+1325. "

Figure 1-15.-Bridge circuits.—+eplace with
new page 1-19 in accordance with encl osure

(1).

Pen and i nk change—+n paragraph 1, sentence
2—delete "or vtvm"

Pen and i nk change—delete vtvm figure
(second figure).

Repl ace ol d page 1-23 with new page 1-23 in
accordance with enclosure (1).

Figure 2-4.—-Sem conductor test set.—+replace
in accordance with enclosure (1).

Fol | ow ng "AUTOVATI C TEST EQUI PMENT" t ext -
add HUNTRON TRACKER 2000 pages 2-33al
t hrough 2-33a5 in accordance with encl osure

(1).
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PAGE

2-33

2-35

2- 36

3-14

3-15

3-16

5-15

DESCRI PTI ON

Par agraph 1—eut and paste paragraph 1 in
accordance with enclosure (1).

Repl ace ol d page 2-35 with new page 2-35 in
accordance with enclosure (1).

Pen and i nk change—add reference for Huntron
Tracker 2000, "Huntron Tracker 2000

Oper ati on and Mai ntenance Manual, P/ N 21-
1052, Huntron Instrunments, Inc., 15720 MI |
Creek Blvd., MIIl Creek, WA 98012."

Pen and i nk change—dnder "VACUUM TUBE
VOLTMETER'—hange to read "ELECTRONI C
WATTMETER. "

Pen and i nk change—under "ELECTRONI C
WATTMETER' in paragraph 1, sentence l1-delete
"or vacuum tube."

Pen and i nk change—under "ELECTRONI C
WATTMETER' in paragraph 1, sentence 10—
change "vtvni to read "electronic
wattneter."

Pen and i nk change—hange question Ql2 to
read "For power neasurenents, what advantage
does an el ectronic wattneter have over an

el ectrodynam c watt neter?"

Pen and i nk change—hange answer Al2 to read
"Electronic wattneters are capabl e of
measuri ng hi gh-frequency signals."

Pen and i nk change—n paragraph 2, | ast
sentence, | ast word—ehange the word
"trouble" to "problem™

Pen and i nk change—+n the text in Figure 5-
23. —Pul sed radar changes caused by
nmodul ati ng signal changes. Reading "CHANGE
I N PULSE W TH CHANGES NUMBER OF LOBES'—
change the word "WTH' TO "WDTH. "

Pen and i nk change—dnder "V'—del ete "Vacuum
tube voltneter, 3-14 to 3-15."
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CHANGE SHEET
NAVEDTRA B72-21-00-87

Repl ace page 1-19, Figure 1-15.-Bridge circuits. Wth new page
1-109.

Repl ace page 1-23, REFERENCES, w th new page 1-23.

Cut and paste page 2-10, Figure 2-4.—-Sem conductor test set.
Wth the follow ng figure.

Figure 14, —Sembeonductor 1ast 3«1,

| nsert pages 2-33al through 2-33a5, Huntron Tracker 2000, and
repl ace page 2-35 with new page 2-35.

Encl osure (1)



Cut and paste the foll ow ng paragraph over the first paragraph
on page 2-33.

The AN USM 465 is part of the Support
and Test Equi pnent Engi neering Program
(STEEP). It provides on-site screen
testing and fault isolation of digita

pcb's and nodul es. The psp is presently
available on nost ships and shore
i nternedi ate mai nt enance activities
(S vn) wth Mni/Mcro maintenance
stations (2M. Psp's cone W th
mai nt enance- assi st nodul es (spare parts
kit) and diagnostic kits.

Encl osure (1)
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measurenents are seldom required
in the course of troubleshooting.

performed with various types of
BRIDGES or with a reactance type
measuri ng devi ce. The bridge-
measuring techniques are nore
commmonl y used and are nor e
accurate than reactance types of
nmeasur enent s.

Capaci t ance and i nduct ance

MHM

measurenents are usually

REFERENCES

8000 Digital Miltineter, NAVSEA 0960-LP-279-9010, Naval Sea
Systens Conmand, Washi ngton, D.C., undated.

El MB, Test Methods and Practi ces Handbook, NAVSEA 0967- LP- 000-
0130, Naval Sea Systens Command, Washington, D.C. , 1980.

El MB, General, NAVSEA 0967-000-0100, Naval Sea Systens Conmand,
Washi ngton, D.C., 1983.

I nstruction Manual for Universal |npedance Bridge, Mdel 250DE
13202, Electro Scientific Industries, 13900 N. W Sci ence
Park Drive, Portland, Oregon, 97229, March 1971

I nstruction Manual, Mdel 893A/AR AC-DC Differential Voltneter,
NAVSEA 0969- LP-279-7010, Naval Sea Systens Conmand,
Washi ngton, D.C., 1969.

Operati on and Mai ntenance Instruction, Current Tracer 547A
NAVAI R 16-45-3103, Naval Air Systens Conmand, Washi ngton,
D.C., 1979.

Operati on and Mai ntenance Instruction, Volt-ChmMIIliameter,

260 Series 6P, NAVSEA 0969-LP-286-1010, Naval Sea Conmmand,
Washi ngton, D.C., 1974.
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HUNTRON TRACKER 2000

The Huntron Tracker 2000 shown

in figure 2-33, is a versatile
troubl eshooting t ool used to
statically t est resi stors,

capacitors, i nduct or s, di odes,
transistors, mul ti pl e- conponent
circuits, and integrated circuits.
Its built-in features elimnate the
use of multiple pieces of test
equi prent . These features and its
i ghtweight portability nmake the
2000 a wdely used tool for
t roubl eshoot i ng.

W recommend you review setup
and operating procedures discussed
in NEETS Mbdul e 16, Introduction to
Test Equi prent, NAVEDTRA B72- 16- 00-
96, before continuing with this
t opi c. Since the 2000 was covered
in depth in nodule 16, we wll
cover only t he nost commmon
troubl eshooting pr ocedur es and
provide a few troubl eshooting tips.

XB0. What two features nmke the
Huntron Tracker 2000 a w dely used
troubl eshooting tool ?

Courteep wff Auntrps fac Copepriphi % Al Righs Reaerred

Fi gure 2-33. -Huntron Tracker 2000.

The Huntron Tracker 2000 has the

foll owi ng features:

Mul ti pl e-test si gnal
frequencies (2000 Hz, 400 Hz,
and 50/ 60 Hz).

Four inpedance ranges (Il ow,
medi um 1, nedium 2, high).

Aut omati ¢ range scanni ng.
Range control: Hi gh Lockout.

Rat e- of - channel alteration
and/or range scanning is/are
adj ust abl e.

Dual -polarity pulse generator
for dynamc testing of three
term nal devices.

LED i ndi cators for al
functi ons.

Dual - channel capability for
easy conpari son

Large CRT display with easy-to-
operate controls.

CAUTI ON

The device to be tested nust
have all power turned off, and
have all high-voltage capacitors
di scharged before connecting the
Tracker 2000 to the device.

Testing Conponents by Conpari son

Testing conmponents by conparison
the nost preferred nethod for

t roubl eshoot i ng. The ALT
(alternate) node setup is the nost
commonly used node for this nethod.



This mode allows the technician to conpare a known good conponent to a
2-33al



suspect conponent . Thi s is
acconpl i shed by connecting channe

A to a known good device, channe

B to the device under test, and a
common  test lead to COM as
illustrated in figure 2-34. Select
the ALT button, and the 2000 will
alternately display the signature
of the known good device and the
device under test. By exam ning
the signature differences, you can
det ect a defective conponent .
Figure 2-35 is a typical exanple
of the CRT display on the 2000
while testing the base to enmtter
on a good transistor. Figure 2-36
illustrates a defective transistor
under the same test setup. Note
t hat in t he |l ow range, t he
transistor appears to be good.
Sometinmes conponent defects are
more obvious in one range than
another, so if a suspect device
appears normal for one range, try
t he other ranges.

@B1. What is the npost preferred
met hod of troubl eshooti ng?

@B2. Wiy is it recommended to use
nor e t han one range whi | e
troubl eshooting a device?

1]

Cuu/dey of Hukrran /ne., Copprinrl % Al Riphrr Rererred

Figure 2-34. -Alternate node
set up.
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Fi gure 2-36.—Si gnatures between base-
emtter of a defective transistor.

ANSVER TO QUESTI ON Q30.

A30. It elimnates the
need for nultiple pieces of
test equipnment and it is

i ght-wei ght and portable.
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Tr oubl eshooti ng Ti ps

VWhen you are testing individua
conponents in a circuit, a parallel
resistor or diode of simlar value
may cause a defective conponent to
appear good. Therefore, you should,
in nost cases, electrically isolate
the suspected conponent from the
circuit while testing i ndi vi dua
conmponents. The best way to do this
is to desolder all but one lead on
t he suspected conponent.

@B3. \When you are testing individual
conponents in a «circuit, what may
cause a defective conponent to appear
good?

2-33a3

You should be aware that devices
made by different manufacturers may
appear to have slightly different
si gnat ur es. Thi s is nor mal ,
especially wth digital integrated
circuits, and does not necessarily
indicate a failed device. Wen this
occurs, the best way to verify this
is to conpare the outputs of the
device under test with the equi pment
specifications to ensure the signals
are adequate for proper equipnent
operation.



ANSVERS TO QUESTI ONS B1. AND (@32.
A31. Testing conponents by conparison

A32. Sone defective devices may appear
to be good in certain ranges.

2-33a4




A33.

ANSWER TO QUESTI ON @@B3.

A parallel resistor or diode of
simlar val ue.

2-33a5




